Differences in black pigmentation in lepidopteran cuticles as revealed by light and electron microscopy.
Black cuticles of larvae and pupae from various Lepidoptera were studied by light and electron microscopy. There are striking differences in the representation of black pigmentation, especially at the ultrastructural level. Two types may be described: 1. With the light microscope black melanin-like grana, electron-dense electron microscopically, are found in the distal parts of the exocuticle. This type is demonstrated in larvae of Celerio euphorbiae, Papilio machaon, and Phalera bucephala. 2. With the light microscope, a dark homogeneous layer in the distal exocuticle can be recognized, however, electron microscopically no structures correlated with this dark pigment layer. This type of pigmentation was present in pupae of Pieris brassicae and Aglais urticae; in Pieris larvae the dark pigmented layer appeared to be limited to the epicuticle. In Celerio processes of the epidermal cells are involved in transporting precursors to the exocuticle. The conclusion was reached that black pigmentation in cuticles is based on different mechanisms as proposed by structural features. The two likely mechanisms are melanization and sclerotization.